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WAFER LEVEL STACKED PACKAGES WITH 
INDIVIDUAL CHIP SELECTION 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims the bene?t of the ?ling date 
ofU.S. Provisional Application No. 60/964,069 ?led Aug. 9, 
2007, the disclosure of Which is incorporated herein by ref 
erence. 

BACKGROUND OF THE INVENTION 

[0002] The subject matter of the present application relates 
to packaged microelectronic elements and methods for pack 
aging microelectronic elements, e.g., semiconductor ele 
ments. 

[0003] Microelectronic elements, e. g., semiconductor 
chips are ?at bodies With contacts disposed on the front sur 
face that are connected to the internal electrical circuitry of 
the chip itself. Semiconductor chips are typically packaged 
together With other elements, e.g., chip carriers, lead frames 
or dielectric elements to form microelectronic packages hav 
ing terminals that are electrically connected to the chip con 
tacts. The package may then be connected to test equipment to 
determine Whether the packaged device conforms to a desired 
performance standard. Once tested, the packaged chip may be 
connected to a larger circuit, e.g., a circuit in an electronic 
product such as a computer or a cell phone. 

[0004] Dielectric materials used for packaging semicon 
ductor chips are selected for their compatibility With the 
processes used to form the packaged chips. For example, 
during solder or other bonding operations, intense heat may 
be applied. Accordingly, metal lead frames have been used as 
packaging elements. Laminates have also been used to pack 
age microelectronic devices. Laminate elements may include 
tWo to four alternating layers of ?berglass and epoxy, Wherein 
successive ?berglass layers may be laid in traversing, e.g., 
orthogonal, directions. Optionally, heat resistive compounds 
such as bismaleimide triaZine (BT) may be added to such 
laminate elements. 

[0005] Tape-like dielectric elements have also been used to 
form thin pro?le microelectronic packages. Such tapes are 
typically provided in the form of sheets or rolls of sheets. For 
example, single and double sided sheets of copper-on-poly 
imide are commonly used. Polyimide based ?lms offer good 
thermal and chemical stability and a loW dielectric constant, 
While copper having high tensile strength, ductility, and ?ex 
ure has been advantageously used in both ?exible circuit and 
chip scale packaging applications. HoWever, such tapes are 
relatively expensive, particularly as compared to lead frames 
and laminate substrates. 
[0006] Microelectronic packages can be formed by Wafer 
level packaging processes Where semiconductor components 
are packaged While the semiconductor die remain connected 
in a Wafer form. The Wafer is subjected to a number of process 
steps to form package structure and the Wafer is diced to free 
the individual die. Wafer level processing may provide a cost 
savings advantage. Furthermore, the package footprint can be 
identical to the die siZe, resulting in very e?icient utiliZation 
of area on a circuit panel, e. g., printed Wiring board to Which 
the die Will eventually be attached. As a result of these fea 
tures, die packaged in this manner are commonly referred to 
as Wafer level chip scale packages (WLCSP). 
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[0007] In order to save space certain conventional designs 
have stacked multiple microelectronic chips Within a pack 
age. This alloWs the package to occupy a surface area on a 
substrate that is less than the total surface area of the chips in 
the stack. HoWever, conventional stacked packages can have 
disadvantages relating to complexity, cost, thickness and test 
ability. 
[0008] Amidst this background, there remains a need for 
improved Wafer-scale packaging processes and especially 
stacked packages. 

SUMMARY OF THE INVENTION 

[0009] According to an embodiment of the invention, a 
method is provided for fabricating a stacked microelectronic 
assembly by steps including stacking and joining ?rst and 
second like microelectronic substrates, each having a plural 
ity of like microelectronic elements attached together at dic 
ing lanes. Each microelectronic element has boundaries 
de?ned by edges including a ?rst edge and a second edge. The 
?rst and second microelectronic substrates can be joined 
together in different orientations, such that ?rst edges of 
microelectronic elements of the ?rst microelectronic sub 
strate are aligned With second edges of microelectronic ele 
ments of the second microelectronic substrate. After exposing 
traces at the ?rst and second edges of the microelectronic 
elements of the stacked microelectronic substrates, ?rst and 
second leads can be formed Which are connected to the 
exposed traces of the ?rst and second microelectronic sub 
strates, respectively. The ?rst and second leads can be elec 
trically isolated from each other. The ?rst and second leads 
may extend in parallel paths along the ?rst edges of the ?rst 
microelectronic elements. The ?rst edge of each like micro 
electronic element can be remote from the second edge. 
[0010] The method may further include severing the 
stacked assembly along the ?rst and second into a plurality of 
unit assemblies each including at least one of the ?rst micro 
electronic elements and at least one of the second microelec 
tronic elements. Each of the like microelectronic elements 
has a plurality of edges. Some of the edges may be oriented 
transversely to other edges. For example, there may be north 
south edges in the frame of reference of the substrate and 
east-West edges transverse to those edges. Some of the traces 
may extend from contacts adjacent to the north-south edges in 
a direction toWards the east-West edges. 
[0011] First and second leads may extend in parallel paths 
along at least some aligned edges of the plurality of edges. A 
particular face of the microelectronic elements, e.g., the front 
face, of the ?rst and second microelectronic substrates may 
confront each other. 
[0012] In one embodiment, a third microelectronic sub 
strate may be aligned and joined With the ?rst and second 
microelectronic substrates. The third microelectronic ele 
ment may have a third orientation different from each of the 
?rst and second orientations. Third traces may extend along a 
?rst face of the third microelectronic element in interleaved 
paths With the second traces of the second microelectronic 
element. The stacked assembly may further include third 
leads connected to the third traces. The third leads may extend 
along the edges of the third microelectronic element. The 
third leads can be electrically isolated from the ?rst and 
second leads. 
[0013] A fourth microelectronic substrate may be aligned 
and joined With the ?rst, second and third microelectronic 
substrates. The fourth microelectronic element may have a 


















